Enhanced anti-Candida activity of neutrophils and azole antifungal agents in the presence of lactoferrin-related compounds.
We investigated the effects of lactoferrin (Lf)-related compounds on growth inhibition of Candida albicans by neutrophils or antifungal agents in vitro. Human neutrophils partially inhibited the growth of C.albicans. The growth inhibition caused by human neutrophils was augmented by the addition of human Lf at concentrations which did not show any inhibitory effect in the absence of neutrophils. Similar observations were obtained also with the following combinations: human neutrophils + bovine Lf, murine neutrophils + bovine Lf, and murine neutrophils + iron saturated bovine Lf, but not in the case of murine neutrophils + human transferrin. The minimum inhibitory concentration (MIC) of azole antifungal agents, clotrimazole, ketoconazole, fluconazole, and itraconazole was reduced by 1/4 to 1/16 in the presence of a sub-MIC level of each of bovine Lf, bovine Lf pepsin hydrolysate, and the antimicrobial peptide "lactoferricin B" (Lfcin B). Other types of antifungal agents, amphotericin B, nystatin, and flucytosine did not show such combined effects with these Lf-related compounds. The anti-Candida activity of bovine Lf or Lfcin B in combination with clotrimazole was shown to be synergistic by checkerboard analysis. Clinically isolated azole-resistant C. albicans strains were more susceptible to bovine Lf or Lfcin B than azole-susceptible strains. Trailing growth of an azole-resistant strain in the presence of fluconazole was reduced by the addition of sub-MIC levels of bovine Lf or Lfcin B. These results suggest that Lf-related compounds even at relatively low concentrations may function as an antifungal effector in combination with neutrophils thereby modulating azole antifungal efficacies in vivo.